[Studies on the inhibitory action of leminoprazole against rabbit gastric H+,K(+)-ATPase].
Inhibitory action of leminoprazole ((+/-)-2-[[2-(isobutylmethylamino)benzyl]sulfinyl]-1H-benzimidazol e, NC-1300-O-3, LEM) against the H+,K(+)-ATPase activity in rabbit gastric vesicles was investigated. LEM inhibited the H+,K(+)-ATPase activity in leaky vesicles in a concentration- and time-dependent manner. When preincubated with gastric vesicles (20 micrograms protein/ml) for 30 min at 37 degrees C in medium (pH 6.1 or 7.4), the IC50 values were 5.3 microM and 19 microM, respectively. The inhibitory action of LEM was not competitive with respect to K+ and was not reversed by dilution, suggesting that the inhibitory action is irreversible. Inhibition of the enzyme activity by LEM was not found when beta-mercaptoethanol (0.1 mM) was premixed with enzyme before addition of LEM, and it was partially recovered by addition of beta-mercaptoethanol or dithiothreitol (50 mM) after LEM treatment. These results suggest that LEM reacts with essential SH groups of H+,K(+)-ATPase and inactivates the enzyme by forming a covalent disulfide bond. The inhibitory activity of LEM was more potent at pH 6.1 than at pH 7.4, and the rate of the reaction of LEM with GSH was enhanced by lowering the pH of the medium. The inhibition of proton transport by LEM (30 microM) was found after the intact vesicles were fully acidified. LEM also strongly inhibited the valinomycin-stimulated H+,K(+)-ATPase activity. Therefore, it is considered that LEM inhibits H+,K(+)-ATPase activity by an unknown activated reaction under the acidic condition. Alternatively, the possibility was also suggested that an acidic condition is not always necessary for the inhibition of H+,K(+)-ATPase activity by LEM, since LEM, at higher concentration, inhibited the initial rate of acidification and inhibited nigericin-stimulated H+,K(+)-ATPase activity in intact vesicles.